Diallyl Trisulfide Protects Motor Neurons from the Neurotoxic Protein TDP-43 via Activating Lysosomal Degradation and the Antioxidant Response.
Amyotrophic lateral sclerosis (ALS) is a rapidly progressive motor neuron disease for which only limited effective therapeutics are available. Currently, TAR DNA-binding protein 43 (TDP-43) is recognized as a pathological and biochemical marker for ALS. Increases in the levels of aggregated or mislocalized forms of TDP-43 might result in ALS pathology. Therefore, clearance pathways for intracellular protein aggregates have been suggested as potential therapeutic targets for the treatment of ALS. Here we report that treatment of motor neuron-like NSC34 cells overexpressing TDP-43 with diallyl trisulfide (DATS) induced neuronal autophagy and lysosomal clearance of TDP-43 and C-terminal TDP-43 fragments. We also observed that the antioxidant transcription factor NF-E2-related factor 2 (Nrf2) was accumulated in the nucleus and the expression of the antioxidant enzymes heme oxygenase1 (HO-1) and NAD(P)H:quinone oxidoreductase (NQO1) was increased. Consequently, DATS suppressed the increase in the levels of reactive oxygen species induced by TDP-43 expression. This study extends the findings of prior reports indicating that lower doses of DATS mediate cell survival in part by inducing autophagy and activating the Nrf2/antioxidant response element pathway.